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Knowing what your robot is doing can make a world of difference when you 

are'compe^ng^pur.HTS^S BJ^ue3ensor station and series of sensors put: 

valuableGPS^ tem perature , voltage and current 



radio and your bot will actually tell you the data you want to hear. 



Plug the HTS-Navi into your.PC and analyze your data at the end of the day! 

GET EQUIPPED! 
GET EMPOWERED! 
GET HITEC! 



ADAPTIVE FREQUENCY 
HOPPING SPREAD SPECTRUM 
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AURORA 9 

Installed with the 
HTS-VOICE 



12115 Paine Street • Poway, CA 92064 • 858-748-6948 * www.hitecrcd.com 



DIY Projects: 

Wild Thumper-Based Robot 



Programmable Controllers: 
Wixel and Wixel Shield 



#1702: Premium Jumper 
Wire Assortment M-M 6" 




#1566: Dagu Wild Thumper 4WD 
All-Terrain Chassis, Black, 34:1 




#1616: Arduino Uno 



Sensors: 

Orientation, Reflectance and More 



#958:QTR-1A 
Reflectance Sensor 





#1634: Alcohol Gas 
Sensor MQ-3 




Custom Laser Cutting: 
Design Your Own Chassis 



#1415: Pololu22T Track Set 
- also available in 30T 



#1093:30:1 Micro 
Metal Gearmotor HP 



#1265: MinlMU-9 Gyro, 
Accelerometer, and Compass 
- 9-channel inertial 
measurement unit (IMU) 




#749: Custom Laser 
Cutting Service - great for 
making custom parts 
quickly and economically 



Finding the right parts for your robot can be difficult, but you also don't want to spend all your time 
reinventing the wheel (or motor controller). That's where we come in: Pololu has the unique products - from 
actuators to wireless modules - that can help you take your robot from idea to reality. 



ElPololu 

Engage Your Brain 



Find these products and more at WWW.pololu.com 
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jteer lumninc robots 

WITHOUT SERYOS! 




Perform proportional speed, direction, and steering with 
only two Radio/Control channels for vehicles using two 
separate brush-type electric motors mounted right and left 
with our mixing RDFR dual speed control. Used in many 
successful competitive robots. Single joystick operation: up 
goes straight ahead, down is reverse. Pure right or left twirls 
vehicle as motors turn opposite directions. In between stick 
positions completely proportional. Plugs in like a servo to 
your Futaba, JR, Hitec, or similar radio. Compatible with gyro 
steering stabilization. Various volt and amp sizes available. 
The RDFR47E 55V 75A per motor unit pictured above. 
www*vantec*com 



VaMec 



Order at 
(888) 929-5055 
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U&firgelli 

www.firgelli.com 

LINEAR SERVOS 



L12-R Linear Servo 

• Direct replacement for regular rotary servos 
•Standard 3 wire connectors 
• Compatible with most R/C receivers 
I -2ms PWM control signal, 6v power 
►1", 2" and 4" strokes 
•3-10 lbs. force range 
» 1/4" to 1" per second speed ranges 
•Compatible with VEX 




Ne 





L1 6 Linear Actuators 

• 2", 4" and 6" strokes 
I • 10 -40 lbs. force range 
! • 1 /2" to 1 " per second speed ranges 

Options include Limit Switches and 

Position Feedback 



PQ12 Linear Actuator 

• Miniature Linear 
Motion Devices 

•6 or 12 volts, 3/4" stroke 
•Up to 5 lbs. force 

• Integrated position feedback or 
limit switches at end of stroke 

• External position control available 

Linear Actuator 
Controller (LAC) 

•Will drive any Linear Actuator 
with position feedback 

• Up to 24v and 4 Amps 
•USB connectivity to drive 

the actuaor with your computer 

• Adjustable speed, limits and sensitivity 

L12-NXT Linear Servo 

• Designed for LEGO Mindstorms NXT® 
•Plugs directly into your NXT Brick 

• NXT-G Block available for download 

• Can be used with Technic and PF< 
•Max. speed: V2 11 per sec. 
•Pushes up to 5 lbs. 
•2" and 4" strokes 



Available Now @ 
www.firgelli.conn 







yinaren 

What'll we think of next?® 
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by Jeff and Jem Eckert 
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AP CIRCUITS 

PCB Fabrication Since 1984 



As low as.. 



$ >.95 



Two Boards 
Two Layers 
Two Masks 
each! One Legend 



Unmasked boards ship next day! 



www.apcircuits-com 



U£&M 0PC MEMBER I. 



■ ■■ ll 



J\ Andy Mark 



;piring Mobility 



Specraffzfng fn Unique Wheels, 

Gearboxes, Aluminum Sprockets 

and Drive Bases 



c-Rio-Ready Full 
Chassis Kit, 





6" HD Mecanum Wheel Set 



Aluminum Sprockets , 

AndyMark, Inc 
sales®andymark.com 




Toll Frees 877S6&4770 



www.andymark.com 
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The new Scout tactical aerial intelligence UAV is a silent, diminutive flying 
robot with four vertically facing propellers. The Scout is easily disassembled 
(don't worry Johnny Five), transported, and reassembled for use. The robot 
affords aerial intelligence gathering via its onboard camera which operators 
can use to take video or still pictures. Flight is automated and autonomous 
via flight plan software and onboard computing using several proprietary 
processors, freeing the operator's hands, eyes, and mind to focus on 
gathering images or video. 
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The Scout UAV flying low along 
a beautiful, scenic stretch of 
the Alaskan coast line. 





The Scout climbs high 
above water craft. 



In one unique feature, Aeryon has made the Scout 
weatherproof through sealed seams that prevent moisture 
and dirt from getting into the robot's system. "While the 
motors are exposed on the arms," comments an Aeryon 
spokesperson, " they are designed to meet the same 
requirements of preventing soil or moisture from entering 
in." The Scout's payloads are also sealed for 
weatherproofing. 
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Note the camera beneath 
the Scout's belly. 





I Walker making notes | 
on the tablet B 



SV 



Aeryon, the Scout's makers 
www+aeryon.com 

Aeryon Labs' YouTube channel 
www.youtube.com/aeryonlabs 
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S/W Tools 
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<^ MATLAB® 

Visual Studio 
C/C++ C# Visual Basic JL'Java 



^ python 
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Contactless 
Absolute Encoder 



p\ i ] d| User Programmable 
PID Control Gain 



control 



1 2-bit resolution, 360°operating range 
with super-durability 



Precise and reliable PID control 



140961 

Ysteps/ 



Powerful Resource & 
Organized Design 



Maxon motor, 32-bit controller, 

high communication speed 

RX and EX series compatible dimension 



Torque 

"9* 



Current Based 
Torque Control 



Position and speed control 
with dual-loop current control 
(MX-64,MX-106only) 



Usage 








[KOREA] 
[USA] 
[JAPAN] 
[Other Countries] 



E-mail : korea@robotis.com 
E-mail : america@robotis.com 
E-mail : japan@robotis.com 
E-mail : contactus2@robotis.com 



Tel: +82-70-8671-2604 
Tel: +1-949-333-3635 
Tel: +81-3-4330-3660 
Tel: +82-70-8671-2609 



© OLLO, BIOLOID, and DYNAMIXEL are registered trademarks of ROBOTIS CO., LTD. 




www.robotis.com 
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jt expert on all things 
robotic is merely an email away. 
boto@servomaqazine.com 



Tap into the sum of all human knawladga and get your questions answered here! 
From software algorithms to material selection, Mr. Roboto strives to meet you 
where you are - and what more would you expect from a complex service droid? 

by 
Dennis Clark 




Figure 1.PICIGFTIMERI layout. 
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Overflow 
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Synchronized 



Foec/4 
Internal - 
Clock 



Prescalet 
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Synchronize 
_J~Detea 



T1CKPS<1jO> 



SLEEP Input 
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REGISTER 5-1 : 



bit 7 
bit 6 



T1CON - TIMER1 CONTROL REGISTER (ADDRESS: 10h) 

U-0 R/W-0 FUW-0 PJW-0 R/W-0 RjW-Q r/w-o r/w-o 

I TMR1GE | T1CKPS1 | T1CKPS0 | T1QSCEN | ftSYNC | TMR1CS [ TMRION | 



Unlmptemented: Read as "0" 
TMR1GE: Timer 1 Gate Enable bit 
lfTMR1ON=0 
This bit is ignored 

lfTMR1QN = 1: 

l = Timerl is on if T1G pin is low 

o = Timerl is on 

T1CKPS1 :T1CKPS0: Timerl Input Ctock Prescale Select bits 

ii = 1 ;8 Prescale Value 

io = 1:4 Prescale Value 

oi = 1:2 Prescale Value 

00 = 1:1 Prescale Value 

TIOSCEN: LP Oscillator Enable Control bit 
If INTOSC without CLKOUT oscillator is active; 

1 = LP oscillator is enabled for Timerl clock 
o = LP osciltator is off 

Else: 

This bit is ignored 

T1 SYNC: Timerl external Clock Input Synchronization Control bit 

TMR1CS = 1: 

i = Do not synchronize external clock input 

o a Synchronize external clock input 

TMR.1CS = P: 

This bit is ignored. Timerl uses the internal clock, 

TMR1CS: Timerl Clock Source Select bit 

i = External clock from T10SO/T1CKI pin (on the rising edge) 

o = Internal clock (Fo&cfty 

TMR10N: Timerl On bit 

i = Enables Timerl 

o = Stops Timerl 



Figure 2. 

TICDN reaister 
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REGISTER 10-1 : T0CON: TIMERO CONTROL REGISTER 



R/W-1 
| TMROON | 
bit 7 



R/W-1 
T08BIT 



R/W-1 
TOCS 



R/W-1 
TOSE 



R/W-1 R/W-1 R/W-1 R/W-1 
PSA | T0PS2 | T0PS1 | TOPSO | 
bitO 



TMROON; TmerQ On/Off Control bit 
1 - Enables TimerO 

= Stops TimerO 

TOeBIT: TimerO 8-bit/l6*bit Control bit 

1 ■ TimerO is configured as an B-bit timer/counter 

= TtmerO is configured as a 16-bit timer/counter 
TOCS: TimerO Clock Source Select bit 

1 = Transition on TOCKI pin 

m Internal instruction cycle clock (CLKO) 
TOSE: TimerO Source Edge Select bit 

1 = Increment on high-to-low transition on TOCKI pin 

= Increment on Eow-to-high transition on TOCKI pin 
PSA: TimerO Prescafer Assignment bit 

1 - TimerO prescaler is NOT assigned, TimerO clock input bypasses prescaler. 

o = TimerO prescaler is assigned. TimerO dock input comesfrom prescaler output. 

T0PS2:T0PS0: TimerO Prescaler Select bits 

in = 1:256 prescale value 

no - 1:128 prescale value 

101 = 1:64 prescale value 

loo = 1:32 prescale value 

on = 1:16 prescale value 

oio-1:8 prescale value 

ooi = 1:4 prescale value 

ooo = 1:2 p rescale value 



Figure 3. PIC18F252 

TDCDN register. 
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Figure k. PIC24/fhWgADD2 IB/32 timer hardware. 
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n^>° 



± 



Set T3IF (T5IF) +- 



ADC Event Trigger^ 



Q D 
,CK< 



i 



- tgatep* 

-TCS™ 



PR3 
(PR5) 



PR2 
(PR4) 



Equal 



Read TMR2 (TMR4) (i) 
Write TMR2 {TMR4}' i * 



TMRJ i 

Restf CTMR5) i 

2<TMR4><*>— STA A 

TMR3HLD 
(TMR5HLD) 



TMR2 

(TMR4J 



- | Sync | - 



D DM Bus- 15:Q> 



H 



Mote 1: The 32-6K Timer Configuration bit. T32. must be set for 32-bit timertcounter operation. All control bits are 

respective to the T2CON and T4CON registers. 
2: This peripheral's inputs must be assigned to an available RPn pin before use. Please see Section 

10.4 "Peripheral Pin Select" tor more information. 
3: The ADC event trigger is available only on Timer2/3. 
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REGISTER 12-1: TxCON: TIMER2 AND TIMER4 CONTROL REGISTER 



R/W-0 


U-0 


R/W-0 


U-0 


U-0 


U-0 


U-0 


U-0 


TON 


— 


TSIDL 


- 


- 


- 


- 


- 


bit 15 














bus 



u-o 


R/W-0 


R/W-0 


R/W-0 


R/W-0 


U-0 


R/W-0 


U-0 


— 


TGATE 


TCKPS1 


TCKPSO | 


T32 I1> | 


— 


| TCS< 2 > | 


— 


bit? 














bitC 



Legend: 






R = Readable bit 


W = Writable bit 


U = Unimplemented bit. read as *0" 


-n = Value at POR 


T = Bit is set 


- 0' = Bit is cleared x = Bit is unknown 



Figure 5. 

TCDUIMER2 

configuration 

register. 



bit 15 TON: Timer* On bit 

When TxCQN<3> = 1: 
l = Starts 32-bit Timerx/y 

= Stops 32-bit Tmerx/y 
WhenTxCON<3> = o: 

1 = Starts 16-bit Timerx 

= Stops 16 -bit Tmerx 
bit 14 Unimplemented: Read as' 0' 
bit 13 TSIDL: Stop in Idle Mode bit 

1 = Discontinue module operation when device enters Idle mode 

= Continue module operation In Idle mode 
bit 12-7 Unimplemented: Read as 0" 

bit 6 TGATE: Timerx Gated Time Accumulation Enable bit 

WhenTCS = i: 
This bit is ignored. 
When TCS = o: 

1 = Gated time accumulation enabled 

= Gated time accumulation disabled 

bit 5-4 TCKPS1 :TCKPS0: Timerx Input Clock Prescale Select bits 

11 = 1256 
10 = 1:64 

01 = 1:8 

00 = 1:1 

bit 3 T32: 32-Bit Timer Mode Select bit |1) 

1 = Timerx and Timery form a single 32-bit timer 
= Timerx and Timery act as two 16-bit timers 

In 32-bit mode, T3CON control bits do not affect 32-bit timer operation, 
bit 2 Unimplemented: Read as 'C ' 

bit 1 TCS: Timerx Clock Source Select bit* 2 ' 

i = External clock from pin, TxCK [on the rising edge) 

o = Internal clock (Fosc/2) 
bit Unimplemented: Read as 0' 

Note 1 : In 32 -bit mode, the T3CON or T5CQN control bits do not affect 32-bit timer operation. 

2: if TCS = 1. RPINRx {TxCK) must be configured to an available RPn pin. For more information, see 
Section 10.4 "Peripheral Pin Select". 



SV 
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Biped Nick 




Biped Scout 



The all new 4-DOF 
T-Hex is in stock! 



Featured Robot 



You tube videos 
User: Robots? 





The industry's first 4-DOF 
hexapod. It's amazing! 



Black or clear 
anodized chassis! 



Biped Pete 




Biped 209 







Mini 3DOF Quad 



■■; 



With our popular Servo Erector Set you can easily 
build and control the robot of your dreams! 

Our interchangeable aluminum brackets, hubs, 

and tubing make the ultimate in precision 

mechanical assemblies possible. 

All New ARC -32 - $99.95 

32 Channel Servo/Microcontroller. 

USB Programming port. 

32 bit Hardware based math. 

Program in BASIC, C T or ASM 

Servo and Logic power inputs. 

Sony PS2 game controller port. 

Bot Board II - $24.95 

Carrier for Atom / Pro, BS2, etc. 
Servo and Logic power inputs. 
5vdc 250mA LDO Regulator. 
Buffered Speaker. 
Sony PS2 game controller port. 
3 Push button / LED interface. 

SSC-32 - $39.95 

32 Channel Servo Controller. 
Speed, Timed, or Group moves. 
Servo and Logic power inputs. 
5vdc 250mA LDO Regulator. 
TTL or RS-232 Serial Comms. 
No better SSC value anywhere! 

We also carry motors, wheels, hubs, batteries, chargers, 
servos, sensors, RC radios, pillow blocks, hardware, etc! 





Visit our huge website to see our complete line of 
robots, electronics, and mechanical components. 





Images represent a fraction of what can be made! CZJESE^^ The SES now has over 200 unique components! 



ROBOTS MET 



Send updates, new listings, corrections, complaints, and suggestions to: steve@nccxom or FAX 972-404-0269 
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NEW PRODUCTS 








JervoCity 




4 ". *." 




Pololu 

Corporation 


Website: www.pololu.com 




Website: www.servocity.com 



[■_ 



Continued on page 51 
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Cool tidbits herein provided by Evan Ackerman a t www.botjunkie.com, www.robotsnob.com, www.plasticpals.com, and other places. 
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Order Value Cost 

$25 -$49.99 $7.50 

$50 - $99.99 $20 

$100 ■ $199.99 $40 

$200 - $499.99 $60 

$500+ $75 

Note: Products are dispatched from Australia, 

so local customs duty & taxes may apply. 

Prices valid until 31/1/2012 



Max weight 12lb (5kg). 
Heavier parcels POA. 
Minimum order $25. 



WEB: www.jaycar.com 

PHONE: 1-800-784-0263 

FAX: +61 2 8832 31 18* 

EMAIL: techstore@jaycar.com 

POST: P.O. Box107, Rydalmere NSW 2116 Australia 

• ALL PRICING IN US DOLLARS • MINIMUM ORDER ONLY $25 

"Australian Eastern Standard Time 
(Monday - Friday 09.00 to 17.30 GMT + 10 hours) 
Note: 10-14 days for air parcel delivery 
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Base 



Features 



PARTS IS PARTS: 

Hobby King R610 and R410 

2.4 GHz Receivers 



,A NUFACTURING: 
,op Review: 
Westar Mfg. - The Team 
Whyachi Bot Shop 



HobbyKing R610 and R410 
2.4 GHz Receivers 



by Mike Jeffries 



i/LD REPORT: 

llin' With the Punches 



.NT REPORT: 
Mecha-Mayhem 
The Rumble in Rosemont 



_' HISTORY OF ROBOT 
COMBAT: FROM 
HUMBLE BEGINNINGS 
TO MULTINATIONAL 
SENSATION 



ITOON 



HobbyKing R410 and R610 

next to Motor City Massacre 

- a 1 lb robot that currently 

uses an R410 receiver. 



w*y •% 
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HobbyKing R410 
four channel receiver. 




HobbyKing R610 
six channel receiver. 
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The custom 
right angle 
gearbox 
from Team 
Whyachi 
survived the 
rest of the 
robot 
exploding 
in testing. 
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Rollin' With the Punches 



by Andrea Suarez 




sv 




WhipperSnapper at competition 
after drive system redesign. 




WhipperSnapper's Lite Flite wheel 
jams Low Blow's blade during their 
match at Mecha-Mayhem 2011. 
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Mecha-Mayhem - The Rumble in Rosemont 



by Dave Graham 



FIGURE LTealF 
Busted Nuts (fror 
left to right - And 
Suarez, Michael 


» - 


-4- 




Gellatly, Paul Gra 


V JIM 






1 and Jennifer Villa 
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FIGURE 2. Washington University ASME Team 
mega charging station. 




FIGURE 3. Group 
f Fleaweight 
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FIGURE 4. Fleaweight 
bot Hedgehog. 
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FIGURE 5. 


Fleaweight bot Berserker. 






FIGURE 6. Fleaweight 
bot Lefty after fight 
with Hedgehog. 




FIGURE 8. Fleaweight bot Invertigo 
after fight with Tomahawk. 




FIGURE 9. Fleaweight 
bot Chairman Meow 
after fight with 
omahawk. 
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FIGURE 1 
Fleaweight 
bot Berserker 
internals 
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FIGURE 18. Beetleweight 
bot Voodoo Magic. 



FIGURE 20. Chris Olin rebuilds his Beetleweight 
bot The Revenge of Doctor Super Brain. 



TABLE 1 - 


■ WINNERS AND SPECIAL AWARDS. 




1st: 


FLEA 

Berserker 
Michael Gellatly 


ANT 

WhipperSnapper 
Andrea Suarez 


BEETLE 

Voodoo Magic 
Michael Gellatly 


2nd: 


Tomahawk 
Dave Graham 


Meerkat Mreow 
lack Witeof 


The RODSB 
Chris Olin 


3rd: 


Dirty Sanchez 
Paul Grata 


Low Blow 
Warren Purvin 


Buzzkiller 
Curt Boirum 


SPECIAL AWARDS 






Biggest Screw: Spin Cycle 
Best in Show: Berserker 
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FIGURE 25. 
Event organizer 
Brian Schwartz, 
his wife Jen, 
and two month 
old babybot 
Zoe. W* 

J, 






" * Mm. 1 




^kmmmWmmmmmmmmmmWkWL 
FIGURE 28. Brickologist Beth Weiss in one of 
her brick creations. 



FIGURE 29. RC cars destroying model 
brick structures. 
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FIGURE 31. 3D printer making 
whistle from extruded ABS. 



by Morgan Berry 




Participants at the 1989 

Critter Crunch at 

MileHiCon in Denver. 

Photo courtesy of 

Wired.com. 
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AUGUST IS 16 17 

FORT MASON CENTER 
SAN FRANCISCO 



o 



Courtesy of MarcThorpe.com; Copyright Marc Gabbana. 



1995 Robot Wars San Francisco. Courtesy of MarcThorpe.com. 
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In Tie Pits 



Fight, Robots, 
Fight! 




In TV Arena? 
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by Gordon McComb 



FIGURE 1. The completed MadeUSA, 
with base, motors, motor drivers, and 
ring of 10 Ping))) ultrasonic sensors 
(mounted on stands, also included). 
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FIGURE 2. The MadeUSA base is constructed from 5/8" 
HDPE. A separate battery compartment deck is laser-cut 

from sturdy cast acrylic. 




FIGURE 3. The 12 volt lead 
acid battery is held captive in 
its compartment holder using 
screw-on standoffs. You can 
adjust the spacing of the 
standoffs for variations in 
battery sizes. 



FIGURE 4. MadeUSA uses two automotive power window motors 
for locomotion. Precise control is provided by an optical encoder. 
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FIGURE 5. The MadeUSA robot uses custom-made pneumatic wheels. 
You can adjust the air pressure for a firm or soft "ride." 



FIGURE 7. Carefully align the encoder disc so that 

it's between the sides of the slotted optical 

switch. Gently push the disc back and forth 

along the wheel shaft. 




FIGURE 6. The completed motor 
assembly, showing the heavy-duty 
pillow block and assembled wheel. 
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Madeusa Robot Base, Full Kit: $879 
Eddie Robot Platform: $1,249 

Parallax, Inc. 
www.parallax.com 




FIGURE 8. One of two casters on the MadeUSA. These swivel freely 
and give the robot support in both the front and back. 




FIGURE 9. Caster parts before assembly. After some cussing 

(and some sticky putty), I finally conquered the small 

setscrew shown in the foreground! 

SERVO 01.2012 41 





FIGURE 10. One of the versions of my MadeUSA which 
I call Big Brute. This one uses an Arduino Mega 2560 
microcontroller. The solderless breadboard is for 
experimenting. The LCD and keypad are controlled by a 
chip-only Arduino, connected serially to the Mega 2560. 



FIGURE 11. MadeUSA platform with a smaller deck 

mounted on top, to make it easier to add (and remove) 

electronics and other components. The deck is attached 

using standoffs. 




FIGURE 12. My Big Brute, with separate laptop deck and 
laptop. (Yes, the picture is simulated. This is before giving 
the robot any kind of vision system which is fairly easy to 
do using a webcam and vision software, such as 
RoboRealm.) 
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FIGURE 13. The 

Parallax Eddie 

platform, designed 

to complement the 

Microsoft Robotics 

Developer Studio 

platform. The 

laptop and Kinect 

are extra-cost 

options, but the 

Eddie kit includes 

most everything 

else, including a 

special central 

controller. 
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Meet Eddie 

Expandable Development Discs for Innovation and Experimentation 

Eddie is a new type of robot from Parallax Inc. designed to foster creativity, 
innovation and experimentation. Compatible with Microsoft's Robotics 
Developer Studio, Eddie can roam autonomously, see in 3D using the Microsoft 
Kinect™ sensor, and be driven remotely using a wireless controller. 

The included control board uses the 8-core Propeller microcontroller to directly 
control two 12 V motors and collect data from several sensors around the robot. 



Eddie Robot Development Platform - Unassembled 
(#28992; $1249.00) 

Note: Laptop, Microsoft Kinect, and wireless remote not included. 
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undercut 




undercils f geometric interlock 




SERVO 01.2012 45 




46 SERVO 01.2012 




Good quality latex balloon 
Aquarium plastic tubing 
60 ml veterinarian syringe 
11/64" brass tubing 
Zip ties 

Bond 527 cement 
Conductive thread 
Needle 
Craft foam 



Article in The Proceedings 

of the National Academy 

of Sciences 

www.pnas.org/contcnt/carlv 

72010/10/18/1003250107. 

full.pdf+html 

YouTube video 
www.youtubc.com/ 
watch?v=0d4f8fEvsf8 



Singularity Hub website 

http://slngularltyhub.com/ 

2010/10/27/lrobots- 

universal-gripper-pours-a- 

drink-and-draws-shapes-video 



My video of the gripper 

in action: 

www.youtubc.com/ 

watch?v= EWWhwSw2IE 
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Continued from page 21 



[■_ 



Solarbotics, Ltd. 



Website: 
www.solarbotics.com 




Hitec 


Website: www.hitecrcd.com 



Anaren 


Website: www.anaren.com 



WM 




THOUSANDS OF ELECTRONIC 
PARTS AND SUPPLIES] 



VISIT OUR ONLINE STORE AT 

www.allelectronics.com 



WALL TRANSFORMERS, ALARMS, 
FUSES, CABLE TIES, RELAYS, OPTO 
ELECTRONICS, KNOBS, VIDEO 
ACCESSORIES, SIRENS, SOLDER 
ACCESSORIES, MOTORS, DIODES, 
HEAT SINKS, CAPACITORS, CHOKES, 
| TOOLS, FASTENERS, TERMINAL 
STRIPS, CRIMP CONNECTORS, 
L.E.D.S., DISPLAYS, FANS, BREAD- 
BOARDS, RESISTORS, SOLAR CELLS, 
BUZZERS, BATTERIES, MAGNETS, 
CAMERAS, DC-DC CONVERTERS, 
HEADPHONES, LAMPS, PANEL 
METERS, SWITCHES, SPEAKERS, 
PELTIER DEVICES, and much more.... 



ORDER TOLL FREE 
1-800-826-5432 

Ask for our FREE 96 page catalog 



LrS®Ls)®GQ© 

©^©G®LTLfQ 




Let 

PowerBotix 
take the 
drudgery 
out of 
engineering 
your power 
systems. 




Benefits 

Off the shelf solution 

Host controlled 

Manual controls w/ 
remote placement 

Hot swap power 

Shutdown by host CPU 

Sleep mode 

Fuse protection 

Reverse polarity pro- 
tection 

Isolated DC motor 
power 

Isolated CPU power 

Optically Isolated USB 
to CPU serial interface 

Host CPU battery 
monitor 

Thermal overload 
warning & protection 

Highly optimized noise 
filter 

Transient suppression 

Screw terminal blocks 

Use with a variety of 
battery chemistries 
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Software,Computers,Electronics,Equipment,Doohickies 

384 W. Caribbean Dr. 
Sunnyvale, CA 94089 

Mon-Sat: 9:30-6:00 Sun: 11:00-5:00 

(408)743-5650 Store x324 



'\WE BUY AND SELL EXCESS 
I OBSOLETE INVEN TORIES!! 

[FREE COMPUTER RECYCLING. 

I We recycle computers, monitors, and 
I electronic equipment. M-Sat 9:30-4:00 



c 

I Hi-tech items, electronics 
test equipment, and more! 

[GIANT AS-IS SECTION 

10,000 sq. ft. of computers, electronics, ^, ^^ 
| software, doo-hickies, cables, and more! 5j i. 



also check out our... 



Store 

1 stores, ebay . com/WeirdStuff-Inc 



WWW . WEIRDSTUFF . COM 
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by Fred Eady 
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This is just another solderless breadboard ... until 
you turn it over. 

52 SERVO 01.2012 



The Digilent Electronics Explorer is designed to 

be an analog/digital instrument package. As far as the 

PIC18F46J13 is concerned, the Explorer is a bunch of LEDs 

and pushbuttons. It is also the PIC18F46J13's power 

supply. We can even power a PICkit3 debugger from the 

Explorer's fixed supply. 



I've turned off the reference 

power supplies and selected the 3.3 volt fixed 

supply to power the PIC18F46J13 

microcontroller and PICkit3 debugger. 




Stop | jj] Export ^{p Add channel T ^ f 4 i Auto Scale Min Max History: 1 min 






j ' ] r~] r- y-~r— t— |- 

60s 48 s 36 s 24 s 12 s 



Power ON < Vcc is ON > 
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DWF 1 - Static I/O 



DIO 
7-0 



[Config hj 



The Electronics Explorer's virtual LEDs 
do not require current-imiting resistors. Better yet, a 
single connection between the microcontroller I/O 
port and the Explorer is all that's needed to use them. 



DWF 1 - Static I/O 
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This Electronics Explorer instrument is 
yet another way to display the state of the PIC18F46J13's 
PORT D I/O pins. Decimal 229 is equivalent to 0xE5 or 
11100101 binary. 



DIO 
7-0 




There are many ways to convert the 
seven-segment bit patterns to human-readable form. 
Here, a caveman shows us how he would do it using 
the C switch mnemonic and some bit fields. 



















a -u j 
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31 
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127 
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f Confiq h j 
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255 



















As you can see, I moved the Explorer 
virtual slider from the decimal 94 position to the decimal 
156 position. 



Digilent Electronics Explorer 
www.digilentinc.com 
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The PIC18F46J13 is 
counting in binary on 
its PORT D a id we're 
capturing it « ill with the 
Explorer's lo jic 
analyzer mo Jule. 
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From left to 
right the switches are open 
drain, open source, three-state, 
push/pull, and pushbutton. 
Think of these switches as logic 
sources instead of switches. 



o detect 9600 8-N-l I SCROLL | CAPS | F 



DWF 1 - Static I/O 



f Add 1- 

DIO 
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[ Comfiq 1- | 


7 
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4 • 
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3 * 
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2 * 
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1 © 
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■1 



call upon : : : : : sqde-spdt ; 

the push/pull switch r^^r — ^"5 g 

configuration when you need '. '. '. 

a sticky logic level. ' — GdO 



detect ■ 9600 8-N-l I CAPS I ' 
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This switch 

emulates an eight-bit transparent p l3iv~i 

octal latch. When put into \ui~\ V o > '< 

a high impedance state, the 

I/O pin relinquishes Q _\_ 

all control of the logic signal 

attached to it. 



DWF 1 - Static I/O |_J. (Xj 


| Add h 
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[Config 1-J 
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Although the 
P-channel MOSFET logic differs from 
the perceived operation performed 
by the open source switch, the 
outcome is identical. The open 
source's active output is logically 
high, which is the 1 switch position. 
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DWF 1 - Static I/O 
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This is 
about as dead as a circuit 
can be. D4 is attached 
to a PIC18F46J13 
high impedance input 
pin and the N-channel 
MOSFET gate is floating. 



I DRV 



■ i l~D4~1 



Turning on the 

N-channel MOSFET 

gate brings the MOSFET c 

drain to ground level. 

Right now, we don't have a way of 

getting the MOSFET drain to present a 

logical high. 
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It's pretty 
obvious how the open drain 
circuit works. The open 
drain's active output is 
logically low, which is the 
zero switch position. 
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This circuit is 
commonly used to drive LEDs 
and high voltage/high current 
relays using a logic level. The 
circuit also can be used as a 
simple logic inverter. 




~dT1 



DRV 



'Sj 
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by Matt Bunting 
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FIGURE 1, MX-28 out 
of the box, with 
horn, thrust washer, 
hardware, and cable. 




FIGURE 2, 

The 

MX-28 

and RX-28 

motors 

are nearly 

identical. 




FIGURE 3. 

Left: RX-28 
showing 
the L6201 
H-bridge. 
Right: MX- 
28 
showing 
the ARM 
Cortex M3. 
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FIGURE 4* Flipping the board around reveals the magnet 
and 12-bit 360 degree AS5045 magnetic potentiometer. 




FIGURE 6* Motor test setup using the hexapod body, half of a femur, tape, 
and a solid metal weight. 
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FIGURE 7* P and PD comparison. The pure P controller (red) overshoots the goal 
position of 50 degrees, but the implementation of the derivative feedback term in 
the PD controller (blue) reduces the overshoot. Both controllers still exhibit an 
error from the lack of an integral term. 




FIGURE 5* The gearbox of the 
MX-28, very similar to the RX-28. 



Z 



My Personal Website 
www»12centdwarf»com 

Robotis 
www»robotis»com 

Intel Embedded 
http://edcjntel.com 

Robot Source 
wwvMrobotsource+org 

Dimension 3D Printers 
www*dimensionprintins«com 

Involute Gear Design 
www.cartertools.com/involute.html 
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FIGURE 8* P and PID comparison. Here, the P controller is set at a very low gain and 
struggles to get within three degrees of the goal position of 50 degrees. The integral 
term in the PID controller tightens up the output shaft right at 50 degrees. 





FIGURE 9* Gear concepts: a) The desired power transmission 
of gears; b) To realize the desired motion, a string can link the 
two discs; and c) By introducing a second string, the gears 
can transmit power in both directions. 



FIGURE 10* A close-up of Figure 9b, with markings 

showing the position of the string and angles of each 

disc as power is transmitted. 
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FIGURE 11 ♦ Using the markings in Figure 10, 

shape is built incrementally. 


an involute 



FIGURE 12* The involute shape as created from 
unravelling a string from a circle. 
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FIGURE 13. 

Using the 
I Involute shape, 
various sized 
Sears can be 
designed. 





\ €\\ 




FIGURE 14* Again using the Involute shape, bevel gears 
are created using a lofted cut. 
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FIGURE 15* The newer head mechanism with properly 
designed bevel gears to enable 3DOF for a camera 
mounted at the front output shaft. 
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This is just a sampling of the LSJs^jLSJ 
thousands of products we offer! 
Visit www.saeligcom for more 
great unique electronics! [p]j 



7-in-1 Scope 

2-ch 10-bit 2MHz scope & 
spectrum anlz + wfm gen. 
CGR-101 $199 



-=5 ^2^ 

100MHz Scope 

1 OQMHz 2-ch 2GS/S scope 
w/ 2000 wfm/s refresh rate. 
DS1102E ^795- $399 




WiFi Analyzer 

World's first iPhone" WiFi 
Spectrum Analyzer/Power 
Meter. WiPry $199.95 






25MHz MSO 



Custom Meters 



SPI Host Adapter 

2-ch 25MHz scope + 1 6-ch 2.4/3.5" TFT multi-function Dual / Quad Serial Protocol 
100MHz logic analyzer, graphics meter and display, host adapter. 100MHz, 8-bit. 
P52205M5O $615.89 5GD 24-M/35-M $90.25+ SPI Storm $1299 





Motion Control 



Easy-to-use motion control 
ICs, servo/stepper motors. 
JRKerr $22+ 



Windows Touchpanel 

Touch-input 10.2" LCD 12V 
powered Windows PC 4GB 
CUPC-P80/90H20 $849+ 






Camera Board 



I/O Controllers 



Compact serial output mod 
for any host sys. RS232 or 
TTL C429 $44.50 



Simple-to-use universal I/O 
controllers for USB interface. 
No drivers re q'd. $10.35+ 

888-772-3544 www.saelig.com 



25MHz Scope 

2-ch 25MHz color LCD - FFT, 
autoscale, & trigger delay 
functions. PDS5022S $287 

Jig 

Digital Microscope 

Easy-to-use USB camera, 
microscope and magnifier. 
MV200UM $59.95 

info@saeliq.com 
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Row^f 



Compatible with 



AAYQ 




Conned your Robots. Reap the benefits' 








WBi^Md'gg CootiEpsjI] 



gjoxKieGii (S®[?dGps)D* 



Ml^lSSlDilBflMl 




[ Jk Koootics at your service!- 

WVWV.rObOtShOp.COm Scanonyou^martphon,! 




ADDITIONAL VARIANTS TO COME 
THE EVOLUTION CONTINUES— 



with a bar reader app 



Robot Shop and My Robots logos copyright Robots hop Distribution inc. Robotics at your service and Connect your Robots. Reap the Benefits arc trademarks of Robot Shop Distribution inc. DFRobot logo copyright DF robot. 
Arduino logo copyright Arduino. Xbee logo copyright Digi International Inc. * Headset and female operator not included with speech controlled model, which is provided with an integrated electret microphone. 



CD-ROM SPECIALS 



NEW RELEASE 



f - M% J^ST SL 2006 : ^ J tu4 

2007 figg^*°"*l 20Q5 '^n\/ rj 

^2003/04 





Robot Builder's Bonanza, 
Fourth Edition 

by Gordon McComb 



Robot 

Builder's 

Bonanza- 




Robot Builder's 
Bonanza, Fourth 
Edition includes step- 
by-step plans for a 
number of motorized 
platforms. The book 
is described as a 
compendium of 
robotics topics, 
containins more than 100 projects, including 
10 robot designs new to the fourth edition. 
These modular robots are low cost, and are 
made to be reproduced by readers with no 
training in mechanical construction. 
$29.95* 

The Amateur Scientist 4,0 
The Complete Collection 

by Bright Science, LLC 



There are 1,000 

projects on this CD, 

not to mention the 

additional technical 

info and bonus 

features. It doesn't 

matter if you're a 

complete novice 

looking to do your first 

science fair project or 

a super tech-head 

gadget freak; there are enough projects on 

the single CD-ROM to keep you and 50 of 

your friends busy for a lifetime! 

$26.95 
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ROBOTICS 



Making Things Move: 

DIY Mechanisms for Inventors, 

Hobbyists, and Artists 

by Dustyn Roberts 

In Ma kins Things Move: 

DIY Mechanisms for 

Inventors, Hobbyists, 

and Artists, you'll learn 

how to successfully build 

moving mechanisms 

through non-technical 

explanations, examples, 

and do-it-yourself 

projects — from kinetic 

art installations to 

creative toys to energy-harvesting devices. 

Photographs, illustrations, screenshots, 

and images of 3D models are included for 

each project. 

$29.95* 

Build Your Own 
Humanoid Robots 

by Karl Williams 

GREAT 'DROIDS, INDEED! 
This unique guide to 
sophisticated robotics 
projects brings 
humanoid robot 
construction home to 
the hobbyist. Written by 
a well-known figure in 
the robotics community, 
Build Your Own 
Humanoid Robots pro- 
vides step-by-step directions for six exciting 
projects, each costing less than $300. 
Together, they form the essential ingredients 
for making your own humanoid robot. 
$24.95* 
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Robot Programmer's Bonanza 

by 
John Blankenship, 
Samuel Mishal 
The first hands-on 
programming guide 
for today's robot 
hobbyist! 

Get ready to reach into 
your programming 
toolbox and control a robot like never before! 
Robot Programmer's Bonanza is the one-stop 
guide for everyone from robot novices to 
advanced hobbyists who are ready to go 
beyond just building robots and start 
programming them to perform useful tasks. 
$29.95 

Robotics Demystified 

by Edwin Wise 
yOU DON'T NEED ARTIFICIAL INTELLIGENCE 
TO LEARN ROBOTICS! 
Now anyone with an 
interest in robotics 
can gain a deeper 
understanding — 
without formal training, 
unlimited time, or a 
genius IQ. In Robotics 
Demystified, expert 
robot builder and 
author Edwin Wise provides an effective 
and totally painless way to learn about the 
technologies used to build robots! $19.95 
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SERVO Magazine 
Bundles 




Published byT 

$57 

per bundle 



: L Publications, Inc. 

Save $10 
off the 
normal 
price!! 



Now you can set one year's worth of all 
your favorite articles from SERVO Magazine 

in a convenient bundle of print copies. 
Available for years 04, 05, 06, 07, 08, and 09. 

LEGO MINDSTORMS NXT 
Idea Book 

by the Contributors to 
The NXT Step Bios 
If you're serious about 
having fun with LEGO® 
robotics, you've come to 
the right place. The team 
behind The NXT STEP blog 
— the authoritative online 
source for MINDSTORMS® 
NXT information and 
advice - has packaged its considerable skills 
and experience in this book. Inside, you'll 
find some of the team's best ideas for 
creating cool and sophisticated models, 
including instructions for eight robots you 
can build yourself. 
Reg $29.95 Sale Price $24.95 




Start the New Year 

off right! 

Get some cool 

robotics stuff 

from my store! 



Linux Robotics 

by D. Jay Newman 

If you want your robot 
to have more brains than 
microcontrollers can 
deliver - if you want 
a truly intelligent, 
high-capability robot - 
everything you need 
is right here. Linux 
Robotics gives you step- 
by-step directions for 
"Zeppo," a super-smart, single-board- 
powered robot that can be built by any 
hobbyist. You also get complete instructions 
for incorporating Linux single boards into 
your own unique robotic designs. 
No programming experience is required. 
This book includes access to all the 
downloadable programs you need. 
$34.95 




CNC Machining Handbook: 

Building, Programming, and 

Implementation 

by Alan Overby 

The CNC Machining 

Handbook describes the 

steps involved in building 

a CNC machine and 

successfully implementing 

it in a real world 

application. Helpful 

photos and illustrations 

are featured throughout. Whether you're a 

student, hobbyist, or business owner looking 

to move from a manual manufacturing 

process to the accuracy and repeatability of 

what CNC has to offer, you'll benefit from the 

in-depth information in this comprehensive 

resource. $34.95 
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RobotBASlC Projects 
For Beginners 

'HunMtdMtaflion 



RobotBASlC Projects 
For Beginners 

by John Blankenship, Samuel Mishal 
If you want to learn how 
to program, this is the 
book for you. Most texts 
on programming offer 
dry, boring examples that 
are difficult to follow. In 
this book, a wide variety 
of interesting and relevant 
subjects are explored 
using a problem-solving 
methodology that develops logical 
thinking skills while making learning fun. 
RobotBASlC is an easy-to-use computer 
language available for any Windows- 
based PC and is used throughout the text 
Reg, Price $14.95 




The Learning Lab 

ft? 5 





Technology Education Package for Everyone Starting in Electronics 

This lab - from the good people at GSS Tech Ed - will show you 40 of the most simple and 

interesting experiments and lessons you have ever seen on a solderless circuit board. As you 

do each experiment, you learn how basic components work in a circuit. Along with the 

purchase of the lab, you will receive a special password to access the fantastic 

online interactive software to help you fully understand all the electronic principles. 

For a complete product description and sample software, please visit our webstore. 
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PuzzJad by iba 



Based on Nuts & Volts 

Smiley's Workshop, 

this set gives you all the 

pieces you need! 

Book and Kit Combo 
$124.95 

For more info on this and other great combos! 
Please visit: http://store. nutsvolts.com 




Kit 84.95 
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Forbidden LEGO 

by Ulrik Pilegaard / Mike Dooley 
Forbidden LEGO introduces you to the 
type of free-style building that LEGO's 
master builders do 
for fun in the back 
room. Using 
LEGO bricks in 
combination with 
common house- 
hold materials 
(from rubber 
bands and glue to 
plastic spoons and 
ping-pong balls) 
along with some very unorthodox 
building techniques, you'll learn to create 
working models that LEGO would never 
endorse. 
Reg $24.95 Sale Price $19.95 



"THE PHANTOM DRAW" 

The KILL A WATT 
meter is t' 



help you 
determine you 
actual energy 
draw in ON and OFF 
home appliances. 

To order call 
I 800 783-4624 or online www.servomagazine.com 



Only $29.95 



The SERVO Buddy Kit 




An inexpensive circuit you can build to 
control a servo without a microcontroller. 




Includes an article reprint. 

$39.55 
$43.95 



3D LED Cube Kit 




$57.95 
$59.95 



PS2 Servomotor Controller Kit 
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$79.95 
$84.95 
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Twin Twesirs ... 
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Twin Twesirs ... 
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The NXT 
Big Thing 

#1B 



IsatapE — Part E of 3 
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Building the Controller 




Building Instructions: Remote 



Start with two NXT 
. motors, and snap in 
eight standard friction 
pins as shown. 





| Attach a nine-hole 
, . studless beam to 

connect the two 

motors. 



Snap on an L-bracket with two 
. standard friction pins. 




Re-orient the assembly so 
. you can see the other side. 




Slide in four three-stud 
. axles as shown. 





Secure the axles, then 
add four standard 
friction pins. 
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Attach another nine-hole 
studless beam to further 
secure the motor connection. 





Slightly re-orient the assembly to 
see the top. 



Attach the NXT as indicated, 
then snap in an L-b racket with 
two standard friction pins to 
secure the connection. 




ID 



Slide a four-stud axle into 
each motor, with the end 
pointing towards the outside 
of the assembly. 





n. 



Attach 40-spur gears to 
the axles. Then, just 
wire the left motor to 
port B and the right 
motor to port C, and 
you're done! 
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Control Test Program Instructions 
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Figure 1* Start by creating a new program called 
BT_Control_Test. Then, click Edit > Manage Variables. Add a 
logic variable called Stop and a number variable called Steer. 
Stop will control whether Isotope moves or stops. Steer will 
control which direction Isotope moves. 
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Figure 4, Add a variable block to the side of the left arrow switch 

where the button is pressed. Set that block to the variable Steer, 

and set it to write. Finally, set the value to 100. Recall that "steering" 

can be controlled by an integer between -100 and 100: -100 is a full 

right turn (it's reversed from a full left turn since Isotope has a gear 

train); 100 is a full left turn. When the left arrow is pressed, we'll 

ultimately want Isotope to turn left. 



Figure 2* Add a loop. Inside the loop, drag a touch sensor block 
in. Add a variable block and choose the Stop variable. Set the 
variable to write instead of read. Finally, wire the output of the 
touch sensor block to the input of the variable block. This means 
that when the touch sensor is pressed, Stop will be set to true. 




Figure 5* Add the same Steer variable block to the right NXT 
button switch. This time, set it to -100 for a full right turn. 
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Figure 3* Add three switches set to "NXT Buttons" for Sensor. 
Set the first switch to the left arrow, the second to the right 
arrow, and the third to the enter button. 



Figure 6* Again, add the Steer variable block to the enter 

button switch. This time, set it to to make Isotope go straight 

forward when the enter button is pressed. 
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Figure 7* Add a variable block to the end of the program and 
set it to the Steer variable. Next, find and add a Send Message 
block to the end of the program from the Actions menu. Set 
the connection number to 1, the message to logic, and the 
mailbox to 1. Wire the value from the variable block to the 
number data hub on the Send Message block. You'll have to 
connect the two NXTs via Bluetooth manually, at which point 
you choose the connection number. The mailbox number is 
where the data is sent, and we'll later use it to tell Isotope 
where to look for those important variables. 



Figure 8. Add a variable block and set it to the Stop variable. 

Add another Send Message block, and this time set it to 

connection port 1, message "Number," and mailbox 2. This time, 

connect the value from the variable block to the logic data hub 

on the Send Message block. 
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Bat Test Program Instructions 
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Figure !♦ Create a new program called BT_Bot_Test. Define a 
number variable called Steer and a logic variable called Stop. 
These are the same variables from the control program. 
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Figure 2* Add a loop. Inside the loop, add a Receive Message 

block from the Sensors tab. Set the mailbox to 1, and set it to 

the Number Out data hub to write to a Steer variable block. 
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Figure 3, Repeat the same process as Step 2, but set the 
mailbox to 2 and the variable to Stop. Wire the logic out data 
hub to the Stop variable. 
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Figure 4, Add a Stop variable block set to read, and wire it to a 

switch set to logic. This will allow us to make Isotope react 

differently if the touch sensor is being pressed (meaning Stop is 

set to true), as opposed to if the touch sensor isn't being 

pressed (meaning Stop is set to false). 
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Figure 5* If Stop is set to true (meaning the touch sensor is 
being pressed), we want Isotope to stop moving. Add a Move 
block set to stop on the true side of the logic switch. 
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Figure 6* Add a Steer variable block to the false side of the 

logic switch. 
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Figure 7, Add a Move block and wire the output of the Steer 
variable to the Steering data hub of the Move block. 



Figure 8. Finally, add a Wait for Time block at the very end of 

the program, setting it for .1 seconds. This will make sure that 

Isotope doesn't try to look for Bluetooth signals too fast, when 

they aren't there! 
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TurtleBot: ROS Meets Kinect Meets Create 
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TurtleBot: ROS Meets Kinect Meets Create 
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TurtleBot: ROS Meets Kinect Meets Create 
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Electronic Parts & Supplies 
Since 1967 



Ultrasonic Ranging is EZ 



! 



• High acoustic power, 
auto calibration, & auto| 
noise handing makes 
your job easy. • Robust, 
compact, industrial (IP67)| 
versions are available. 
www.maxbotix.com I 



RobotShop 

.com 
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it | • J 



JA 



* INVEST in your BOT! 
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nPoioiu 

Robotics & Electronics 



IMAGES Scientific Instruments 




[SCIENCE, 
ROBOTICfS& 

1?¥ FrTDRMfTQ 



Microcontrollers 
Servo Control & Motors 
Artificial Vision 



www.imagesco.com " Z « ." 

Tele: (800)230-4535 Far (718V9GG-3695 OpGeCn Recognition 



12115 Paine Street • Poway, CA 92064 • 858-748-6948 • www.hitecrcd.com 



^h^32^Bit Micro 
Experimenter Board 

*^yNow available in the 
* „.<"""' Nuts & Volts webstore 



THE ORIGINAL SINCE 



PCB-PnQL 



* Low Cost PCB prototypes 

• Free laser SMT stencil 
with all Proto orders 

WWW. PC 
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www.Tamsvmnts.mm tm0 mmlr\U f 
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AM/FM Broadcasters • Hobby Kits W|l H^ A 
Learnng Kits • Test Equipment _>■ ^ t* 
...AND LOTS OF NEAT STUFF! 
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Servo City 

A Division of Robotzone, LLC. 

We have the parts for your ideas! 
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6V Micro Gearmotors 

Just 0.6 



ounces 




1 Lightweight 
* * * Set Screw Hub 



■ Incredibly powerful 

- All metal gears 

- Extremely versatile and durable 

■ 3mm 'T shaft 

- DC Reversible motor 

- Choose from 9 different speeds 
(ranging from 100 RPM - 6,000 RPM) 



Micro-sized! 

only 

$14.99 



Offset Gearmotors 



* 



■Bronze sleeved bearings 
■5/16" diameter shaft 



Precision Gearmotors 






-12VDC Operation 

-Zinc die-cast case 

-DC reversible motor 

-Steel gears (Dupont®& Delrin^) 



3-12V Gearmotors 




Works great with our 
6mm bore pinion pulleys 



-12VDC Operation 

-DC reversible motor 

-Solder type terminals 

Heavy duty construction 



-Heavy duty construction 
-DC reversible motor 6mm 
-Oil bearing design damping h. 
-Solder type terminals 




( 



CHECKOUT H^g 

SERVOCITY 

ON THE GO! ®* 



Robotzone Gearmotors 



*r 




540 type motor 
Hardened steel gears 
1/2" diameter output shaft 
Heavy duty and versatile 
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Pulleys & Belts Belt Drive Pan System Gears & Sprockets Endcaps & Mounts Hubs & Adaptors 



Like us 
on Facebook 
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To view our entire selection of products visit us online at 

WWW.SERVOClTY.COM 

Specializing in Servos, Radios, Motors, Pan & Tilt Systems, 
Batteries, Wiring, Connectors, Gearboxes and more! 



Check out 
our videos on 



"You 



Copyright 1999-2011 Robotzone, LLC. -All Rights Reserved 
> ServoCity is a registered trademark of Robotzone, LLC. 



Phone:(620)221-0123 
E-mail: Sales@ServoCity.com < 



■youtube.com/ 
City 



Prices and availability subject to change without notice. 
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chipKIT 



TM 



Advanced 32-bit MCU Power 
for the Arduino ™ Community 



chipKIT™ development boards are the first 32-bit-microcontroller-based platforms that are compatible with 
many existing Arduino™ code examples, reference materials and other resources. They can be programmed 
using an environment based on the original Arduino™ IDE modified to support PIC32. 

• Pin-out compatibility with many existing Arduino™ shields that can operate at 3.3V 

• Lower price-point at four times the performance than existing solutions 

• Advanced capabilities including integrated USB (Device/Host, OTG) & integrated Ethernet 



Microchip 

InConttol 




chipKIT 

1 Basic I/O 

Shield! 



Networl 

Shielc 



• Microchip® PIC32MX320F128 
80 Mhz 32-bit MIPS 

128K Flash, 16K SRAM 
rduino™ "Uno" form factor 
2 available I/O 




Shie\d 



10/100 Ethernet 
USB Host, Device, OTG 
Dual CAN transceivers 
Dual l 2 C™ connectors 
256kbit l 2 C™ EEPROM 



18x32 OLED Graphic Displa 
■ Digital temperature sensor 

• 256kbit EEPROM 

• 4 switches, 4 push buttons, 8 LEE 
» 4 Open drain transistor outputs 

Analog potentiometer 
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BEYOND THEORY 



www.digilentinc.com/chipkit 



